(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000223138 A 

(43) Date of publication of application: 11.08.00 



(51) Int. CI H01M 8/04 


1 






//H01M 8/10 








(21) Application number: 11018313 


(71) Applicant: 


AISIN SEIKI CO LTD 


(22) Date of filing: 27.01 .99 

* 


(72) Inventor: 


KURITA KENJI 



(54) FUEL CELL SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
high-efficiency fuel cell system excellent in power 
generating performance, allowing control of 
temperature of a fuel gas and an oxidizer gas 
supplied to a fuel cell to necessary temperature so 
as to prevent condensation of water vapor. 

SOLUTION: This fuel cell system has a fuel cell 2 
for generating power by use of a fuel gas and an 
oxidizer gas, and a combustion means 3 for burning 
a fuel gas off-gas from the fuel cell 2. In the fuel 
cell system, a heat exchanging means 51 , 52 is 
provided between an exhaust gas exhausted from 
the combustion means 3 and at least one of the fuel 
gas and the oxidizer gas supplied to the fuel cell 2. 
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fqffl L T HISE-r S - 1' y i: K^' - bV LK^I^J 

fcS^ t Sr#iat-f Slf*3S 1 13 J:t/2ffifi5<0«mS«I 
ffifi5:{6iM-r«.85fii&Jffll*S5:lfttt^^C: t S-lfStk-TS 

n^x. isi^tifxtmmmmmizmtki-tmim:<f 
xt<r>fsiiz^ti^ti^3m^mm'r. ^ti'^tLcr>mi 
f^35iSi^suzm^-thmsMmxff)WLAmm-i>mt 
mm^mmtf:iz t trmLt-ttmmi i tax/im 

mcrimimmi-xy'M.. 

[fs^JSTj mimim:ffxmm^mK m^i'-^' 
yiiXx/^-i}fim:ht Lxmm^^xiimmmzm 

m.i&i-xf-j*. 

[000 1] 
10002] 

mM<r)m:^xMmmmi>z^j: -> r tj o . -e^^^fsco— ? 

!^ESi=fl:i:'<^ralHT«afcM-5TV^^:^^. 

[0003] *!iiiist^«. Aimtwmi:mmLxmf^if 



mx$,h, 

[0004] Hirisii«£^^^«p®MBm«flfe>'Xxi» 

fl•cv^s«!!!i(s^m«I> m.immmiZ7izmi:±^'^t^?>m 
maxi:mmLxmk-ti>iSLm^. mim^^xirm^-r 
hmm/fxmi^^tsxx/^ffxm'st. ^tii=>i:mm 
-rhiif\m&m^i^m^^tix\.^h. 

[0005] l4iBi»^fiiS!l(c(i:Mie^;yx«{. mSM 

{mfmizammim^ximhii. mss,it^mnz 

^m/&mi}mT-ti>. z<ofziibms&mmMiziimm 
m^t'i:mmvf::mmim^m'm.ifi^tix\.^h, m» 

!t46*«; 7 0 x:(,zmm^ tih . 

[0006] iiissimmm<rfWimi--mmiMi.zj;i 

X:lXHz±^^ittHi-WiimmizX 

n&i:mmiz^'ozktfimm^z^j:i> . mmmmmizmit^ 

■t^tm^x. mi\:M^^xcomii:8 0x:a±t,z-rfii,i 
-mitstmizx ^mmsm<r>mmi^m-& ztt^x^t^ 

mm'ft=i-^w^^mi\^x\^h<nx:. -mismnm 
liz^-thm^iix^ wmaxaym.^ i o o-cmr 
liZ'thzb-t^-im^iih, 

[0007] t.tzm^-m=^mm-'sm^nm'mf^\.t 

mn^^-^-i^x^-th. z.<rmmijx. m.\miix(n 
-m^ LT*{c^r«. t m%^im^%mz^-th *^i^ft 

[00 08] ta!3l^lfcLT, #68^7-3 26 3 7 

ximwmizmik-^himiix^ wmaxtrmmzwi 

\i^t^t\fzu^w>^tmthmAwmyx=fh.t'<m^^^i\. 

X\^h. mmm2b\^X. #BB¥8-64 2 18-^4:r 
W,z\,i^ iim^<rm^-»x. mim^x<o:fy/fx^ 

mmLxmmnm^zmi^'r^tm/fx. mm^x(r>^ 
mi,z^»(>titzMmi:um-thm^mMi^x7-j*t^m 

[0009] 

mn±, mm/fx. mimi^ffxizm^-r^Mm^iz+jn- 



[0010] ^tzvmms2i,i. immm'.z.m^-rhm 

[0011] *56Bgtt±ieilSffi$:»i»5L!tttO-C. fm 
[0012] 

(WT. s^i<^«ttew#afc«^iJ--5. ) ti. im^:^t 

[00131 imm 1 <Dtt1iB(i<;*Stca: S*&iRt4. J31T 
[0014] -r^ri?^. «!!gpf«?l!lTfJffl$*x^*>-5/iM 

[00151 isimvmmimm-itiibtz, 

coff*Ja2tcfcv>Tf8t/cl*WW#S (KIT. IS 2 COS 
Srf ijffl LT Ulte-t •& fc'V fc - t'y 

10 0 16] ±Mm2<7ymsm^mzii ss&«ti. 
[00171 ■t^i>-h. fmmMTmm^ti^j:*'-^-f-im 

[00181 iMiimfmmimm-^fzMz, :^^m 

«W#Sfc*W-&. ) 1iinBI!0£8i#a*«^R«^ 
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[0019] ±Mi3^3<nmsm^&izx^mmi, 

cr>J:dVf>?>. 

[0020] -r=3ri5*> , mm:ffX(OSMiA^^ < T# 

[0021 1 ±iiimmmmi:mm-hfzMz. :^wm 
<7)m^4{zii\^xmtfcmm^m (j^t. m4<os 
m&^sttm-h, ) (i. msmm^mzmk-rtw! 

^t^SK^ 1 *J J:t^2ie®<^)j®Pt«?fi>'Xr AT 

[00221 ±12*4 (r>mmmmzi mmt, kit 
[00231 -t^hib , ms.^mm^m.Tmmm:^ 

[00241 JtJeSffiWiRStSP^i-Sfci^tc. *f|BH 

<r>m^m5izt3\,^xmttzimm^& mr. m5cr,m 

aizmmtii^mfkif> aajs«aj#SiosjK5: t fc 
izms^3zWi^mzmi^-rhm:ffx<r)mMi:mims.m 

t-r^m^ 1 tj iff 2.is«<?)ftfs«^>'X7'i.r«> 

[00251 JJSH 5 <7)mB6*l#afc: J: S5»*t±; OT 
[00261 -r^ri?<i>. «!mmJ6tc:fit*S-tS»^;<fx, 

l»c:fc*<r§'«.. 

[00271 ±mtmmiim?:mm-rhfzisb{,z. ^^^bj 
^ik-tmm:ff:^. mmmxtmsmmmizmi^-r 

[00281 ±iem6 <r)tt«W*Sfc: J: S«»«t±, OT 

[00291 -t^^ibi^. w^:^x^mm-hmism'^ 
k mim^xi:im-r?>m^^^mzmi^-tt¥wx<r> 
m&ifii'<fizmmLx\>^&<r>x. itn»f*'x, mim 

ifx<r)^t: $ ^> l,zmm^m»lrZ^h Zbti<X^h. 
[0030] ±MmStmmi:m^-ti>tzMZ. 2|si(feBfl 

<ois^Ja7^:tiv^•cl»t^«t^l^w*a (iut, sg7ws[ 
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[003 13 ±Mm7</ymS6f^mzXi>^mii. lUT 

[0032] -r^xiy-h. mmn^mTimimfikLx 

[00331 

[ 0 0 3 4 10 Hi. ^w^<mim<^mwmm^mm 

^immL. mm^:^tLX^:S'y-/Ui:i!i'SLtz:^' 

[0035] tmmiif^^^i^mmnmmmmmi'X^A 
^iix\>^i>. ttztmrna^m^'i-mMmmmmMi^x 

#©T$>5«[MS'Jffli>'N';uyv 1 , V2, *iiSS7, ias 

fiiai#K-e«>a?aj^7 1.72. (soiaisisi 0 otjj: 

[ 0 0 3 6 ] fftee5j®SH±em-cfc^*t^ ^/-^i' 

X. mmiioi. ^Mio2, ismmostixi/ 
-mitmmmsf 10 4 *>^>«^$*i.T v^s . fueat® 

tSieoM^^l 0 1«. :>(^y~}Ut:mMi,X\^h^^ 
y-)V9>9 ^ti^9 /-}Vif^>yV 3 ^itX^X^ 
L, xr-nvrix yl^C 1 fc^'tKl 3?fr:ft-LT^ 
^LTV^S. MieK^SlcOll^l 0 2ti, *5rK^ 

fax 9 ^' 6 1;>< ^ y-Ti^-^if yrp 2 ^ tfr vx 

[00373 * ;tMeefc«S 1 ti<jm;<?'^«S& 1 4 a 
:rt-LTMS?!0a«2§5 2f:jSi^UXV^&. ^^S5 
2(Ui!m?!rx«B 1 4 b Srtfr Lr«?iH«<[«®ft2<^ftm 

;<f>^fi^*&P2 1 tai^L-rv^?.. fnefi!i«;<f^'s=ssi 4 

b<O^JpJ;<r^ttJ&P 2 1 iOig< tcMeiaKlf7 2*<lfttt 

[0 0 3 8] fIIE:J'-;Kri^;?.h3>'ri' yir4«, :J' 
-b'>'4 1. =£-^'4 2. a:^rU y-9-4 3A><c>fliB£? 

<^•c^-^s. |i^ie3>'r^•y^f4 3^4SKb»l:<^x"^fcss 



ia!iit®S7t3iiteLT»<^s. Hirie3:^ru y-^4 3ti* 

^1=881 6*-^>^i-i^l,t:v^SS£m©S81 6aSr^ 
LtHf^eiSSrSB 1 0 3 k^U. S^'^K 1 6 a*'(i, 

«^^1 0 4i:jii^L-CV^6. 
[00393 fri2JDSS7«^«Kl 7 a^rtrt-LTfr 

ieS05mS5 1 k3SlgLTV^S. ^3afiS5 1«3^ 

1 7 b -t^n- LT*«m««i2 <o2S5ifl»&a 2 2 k^ 

LrV'««>. Me^WISl 7bOS|ilfl»&P2 2<Oi£< 

fc:isae«agfh7 \ tmyft:>ixx\^h. 

[00403 ^m!im^m2ammiiX:^Vil7Md!,U 

2 3t±. «aipJ;<fX5r7;efX'gffil 9 SrcfrtT H-Tia^N*— :^ 

3'<'5^;i!fX3!-7/rx«|&P3 1 kjfilgUTi^S. mi. 

^m?fi2<:0S5v5!-7*';?.PtiSP2 4l±, 

'gSft2 0 S::^ L-C1ifiS>'N'— :^ 3<7)^?f7;<r;^tt*&P 3 

3fca9StTV^S. 

[004 1 3 ^N'-- ?-3li, ^7i-7;<fx$rKj«5SiJk UT 

K:5'-t->'4 l«#f:<f:^'SK2 5«r:rt-L.T:^k: 
r>ts:1f'^X\^h . 

[00423 MB^'- tV4 1 «|i^#P;yA'tl&2 5*- 

h'ftnLLx^^hm-fi 7^*^,3 ^^if\.x^mw<'iv-f 

V 1 kMISt. ^MWm/^iV^V 1 {±Sf;<f;^«S&3 8 
$:tft-LT5|k3a«iS5 1 fcafeLTV^S. titrffi^'-bV4 
Hi*y::, |S|t<MeSf.-^xl=S&2 5*»<i,^)-iiiSL-Ct^S 
Sf;{rx«S& 3 7 S-tfr t Tii|«i6lIl»/N'/l'y V 2 k ate L . 
Saim«Iffll''<;W:/V 2 «#^;<rx«S&3 9 LTfSaft 
^}&5 2i:ateL-C'.^.S. 

[00433 SOffllJiai 00«, li^S 1 $r:0-L-CS 
SW7 IkiStet. «^S2S::n-fCiaj^t1-7 2i:ji 
mJX\\h. fWffl^SlOOtitiit, <l^S3S::ft-L 
T8!ESMffli'''<;w:/v i kiitet. «^S4 ^^frUTSS 

»$iitaivN'/uy V 2 kais ut: . 

[00443 mL^W^'^>\^^y 1 . V 2 t±*-^'IB 

iSiCvN'^^^-^^-cab?.. ia2t±B!fiegai$offli>'^^i':7'v 

1 coBrffi®. 03«|trlfi8l»«9ffll'''<^w:?'v i comiaT 

hh. spxrx*«jiija-ri.'gF»3 2<o**tC''<^'79>f# 

S?9A^ttf>tL'rv>'l>. M>'N'^'7^-f#gP9«J^A'7h 

[00453 44. A3\.immm2(r)^\W^'^h<n 
ateSPr-SiO. 'e<x-C-*<t«P;<^Xl'ffi3 6. 3 8hjiteL 

[00463 Wlft3S«i^5 1 . 5 2\.i^^Vm^:^ 

ia4{iiii^3£«iS5 \vmmsxtibh, mm 
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h , ©SSiSfflSiJ 6 1 « HfrE^m'ffS& 6 0 «0)gEB<7)Sra 

[00471 flii^ii!i3asis*fts5 1 Aizii^mtkae 

2, ^S^gfaSPe 3W, 1 7 a, 1 7 

b tasLT^^i*. ifcfrie^j^ig*«5 5 1 Aiz^m 

ajp 6 5 *-^lt 'c.^x, MBSf;yx«l&P 6 4 

sfxf x'sis 3 8 ^ UT I ^ s . m/>^*mm.-ti> ms, 

( 0 0 4 8 ] lilT. :^mm<r>m^iii.X/^f^(iZ'^^^X 

[004 9] «mmJ^;^T-A**iBift$ ill. fc. ^rJ'y 
CH3 OH +0. 1 3O2 +0. 

— 2. 75H2 

mmm:^'xi,t-m^mm^ o . 5 ~ i %^^T*5 0 s 
MB-ei^L^t^issK 10 4 (Ty-mYMMW^m^ m 

it^mm^ 1 0 ppm&.ri,zi.xm3^m^5 2i:itL 
xm\m,m2izmt^^tih, 

[0053] i^im^:^Tht^^i,imi::i 
P y-9-4 3*>^>JP^S7. meam'i 1 iSr:fftTMteM 
m?a2tctt*&?*ta. MSJ[tS«S7l±>f ^'v-'x^'S^a 

[0054] ^w^'^2\,i'msn^ivmm^iyx 

[0055] 2H2 — 4H+ +4e- •••{2) 
[00 56] 

4H+ +4e- +O2 — 2H2O -(3) 
5*^(011^^1 0 2tcfit|^LTV^S. --n. IS«Ei5 



jut'^m^ 1 (mm^ i o i tctti&^ii?. . ^-^kt 

;^ h rj >'rL' •y9-4 Ot— 4 2 t Sill^ix-C 3 ^-ri^ 
>y-9-4 3*«i^$<xS. Pl^fcxr-nyrW ylfC 1 

tiesii^ns, MeJSiMSPi 0 1 izmt^^ti^jti^y'- 
Mi. fnexr-3 yru /ifc i*-4>s^»&$ii7t2g§v 

^ltW!iflSi]fcLTfi!!iMU. H^l 0 2^M*-rS. 
[0 0 5 0] 5*>A.*dt:^rp iicio**^ 

0 ^ y 1 io^^ 1 0 2 ii€> . 

0 2Tfvit^irJ&n^l0 3lzmi^tti,. 

M^4^-/-Kr v-X h a V~rV -y 1^4 <03 U -y ^f 4 
3*»^>iM(i.nfc^i:jl^?ix, tK«fi!l!^ (iJHi-lf. P 
d«!l!«Si:Cu-Zn(SI>j!«IP) O^^Srifig^i-t-f* 
«im;yxt=TiB<?)R«TiS«S<x--ig^l:i!IS«fi^ 1 0 
4tcMA>ix&. 
[0052] 
47N2 +0. 7 5H2 O 
+CO2 +0. 4 7N2 ••• ( 1) 

[0057] fne«im«?fi2 •c(4«m;<fx4«(7)*^{4 1 

0 0%f<Iffl$*T-i)>li:«=ar<. tJj:-?-8 0%«0fiJffl*T 

tbh. ffirefl!mti?8i2-cfijffl$ix^*»-5fe«mxrx:t7 

;yx^±«Si^;<?'X5^7;<?-X'SS& 1 9 iS:^LTM'--^3c7)*SS 
^sf;«5rxfit|&P 3 1 \iz^tit\.h . 
[00581 t»iB«m^ 2 fc:WjSfiJ<^S»^i* 

oTV'.ScOT. ^Jr7;<f;:?.*<^S!.Jr7;<rxSfaiP2 4 

K2 0«::rt-LT>'N'-^3C0^fit*#P3 3tCig|'otl.S. 
[0059] «(ri2>'N'— ^ 3T«. flie«m«?fi2 *^/i>ill 

^^-^^4 lfc:iSf><t, Si:5'-t'i'4 li&HWE^S. 

[0060] H^^ie>'^'— :^3<o#p;^fx^±:J'— /ifTv-;^ h 3 
yr\^ y^4<7)^-\z>4nzm^ix. Wi^-y^vA 1 

^ISie^S. M^'-t'>'4 l<?)|SH6tc;J:0fl(fie3V7'U 
•y-^-A^'HIteSnSi^-e, Mfi^-^'4 2cOft?^*<ig^$ 

SCOT. MB*-:^'S^i!)*'•t!^^S*'^^<=5:'9fmH^:-^ 

[006 11 ffiffi5'-tV4 lA-A>«fai?ilS#f;<fX<0 
5 1 <0«f/rxtt*6P 6 4 <xl> . mk^fltz^^:^ 

:^\.mn^msie 1 $-iiorsfxr;^«fajP6 5*>^spaj 

fc:, ^t»6 0S:ii8SEL-C«mSM2tc«*&$*i6^ 
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[ 0 0 6 2 J ztuzi. 'o^'i*<r>7i(.^ff>ms^mtf\ 

[00631 mO'-^zyA 1 *»<i>Sfa}Sixl.Sf;<fX<0 

5 2tce^*&s*i.s. m!cmi^5 2Ti,m§s^3m^5 

•Cg= S i: RB#fc:. 8 0~ 1 0 O'Clcffil^f S 

^zXh »«Srli«-r S i: S , 
[0064] MS«!Scmf55 1 . 5 2(7)S&*ti:i!&i!imc: 

xrx«f<o*^*<<giffi t^-tv ^ . S i: . ^- COS 

]K*5fiT-rs. ^it4><03l^SrM^J5mS5 1, 5 2 

[0065] fIlesa$'l^>'^'^^7' V 1 . V 2 <rmmtm 
wmm^Kh. ms\,w^mmmf<^)v^v\. v2 

[0066] iaSth? 1 -CtfSQ^iXJtaiST 1 {±«#ia 

sl&^^LT^||^alSlSl oot^e^sixs. ffl^7 2 

•Cffffll $*i!^ciaJKT 2 Hii^ilR S. 2 Sr:f^ LTSfJ^^S 1 

0 OtcfSSSixl. . Xf- S 10 1 TliMaWffllilS 

1 0 OTiaST 1 i:*>^>*»t«>^$<17tia]KttT a*< 

#«XT--yrs 1 0 2fc:3tty, 

[0067] S-^r-yrSl 0 2Tl±fc^>*^ti^)^46^> 

#1, Xx-yrs 1 0 3lCjit?. iSX7^ /rS l 0 3T« 
miSm^ 1 0 0*>^>«^«lS 3 ^tfr L-Cfi5r^*<jSA> 
85«iffl«i'N';l^:/v i<og3JK$^«iraex-r yrs l 0 2 
TttS:$ii^c«c|BSU. xx-yrs 1 0 5icjit?. 

[0068] i^sexT^y rs 1 0 1 xmwmy i *^'mr 

ISiaKfflTaJjLhOfct'tiXT- yrs 1 0 4tc:Jitf. ^ 
Xt^ y r s 1 0 4 •C(ilia8S4fWffliv^;l/:/v i S-PB t 
a35«il5 5 l'\<0#f;yx<0«l&*<?il:U. X-f «yr 

siosicjitf. 

[00691 ^Xx-y r S 1 0 5f tiMESflffleiS 1 0 
SixS. ffiSeiaST2*<MeiaKfflTbJ:0ffiv^i:#li 

xx-yrs 1 oetcjttf. 

[00 70] KXT- yrSl 0 6-r«fc^>*^U-a6^4^f> 
<x/>:thSSCt3fi!-:> •CS5a$'Jffll>'NVt'7'V 2 S 
Xf- yTSl 0 7tc:jit/. ^Xx yrS10 7T« 



SSaMffllA'^l^T'V 2 (7)^)85: MeXx-yTS 10 6 

•m%^titzmzwm.\.. xf- y^s i o i icms. 

[00711 rnieXT^-yrS 1 0 5Tffi^fflST2*<1!r 

IBiajS<iTblJUi£7)i:t;liXx yTS108tc3itr, S 

. xt^ -/rs 1 0 Q-ci.iwmmmm'^iv^y 2 SrPBt 
s 1 oidzmh. 

[00721 mi<nxy-vy<mmi:^w^mmi^:^T' 

[0 07 31 9—^-TlyXhayyU'/^A(r)^—yzy 

*a«--pt tT. ^'-t'>'4 1 c«j^ssfxrx«?)ffi 
ffla<^ff:>j (2is:fi8E:ft) t±#-rsi:, liXflas^js-iU 

[0 0 741 2imE:fJi:imiz-r^izii. ^-\iy4 

hh. -^^mm^^iv-^y 1 , V 2 i: \^xm}mk<^ 
m}Wifr»h^\.^f^<^nm^3m^-^^Lx\-^h<r> 

f^:J'-b':J^4 im<0;yx«S&(^ff:>]«5tS:/jN? 
<-rsc:i:*«T#. M^'-tV4 HzXi>m:hmU^:k 

[0075] :^m^mMi^X'r2^iZii\>'^X<,i. ^yyi^ 
•y-9-4 3fc:J'-t'y4 1*<^«K16. 17a, 17 
b, 2 0.^3Sjm5l.im^m2i:i^LXW^L.X 
\^h<nx. l?iE^-t'>'4 \ <r>iy&SIS.Mi^y-r\y'7 
-9-4 3coP±JtiEtJj:y^fna3yru-y9-4 3 fcMe^- 
b>4 1 i&jefeUTV^S«»^ri:'^E:ft«*kB8^UT 

[00761 MBrJ'- 1':^4 1 to 1 iXffllE^Jtittfi^iOJ: 

o{,z-m^yfjim9-\f>A iToiW3i3i«R»**»8i.*<^ 

ffiefssaftss 1 1 hxm)iWk.<n'h^\^^mn 

i}mmi^:k^<-t^:itt'-c^ . gt^'-t*>'4 itc 
J: S«j:*3I1IIR < -th ZtiJ^X'tf h . 
(00771 Ja±«0 J: d tc. *56B3-C«ffSa$^iO/jN$ 

1 -CcOiUc^IeUR^rfllffi L , itz^^-i- 3 ;yx<7)gftx 

x-rAfc^roTv^S. ms.9-itiTi^xva>y 
Uy^4ii<^<. A— ^3<OSP;^rx^:^i:S^3S^5 
1, 5 2tcaySUTVM>%&lCtJV^Tt, MIS'N'— f-3 
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[00781 

•thzt i}^^j:\^^^9&mizmtifzmm^j:im'm&i^:^ 

[02 ] *fMfl<?5^fi^<O8SJI»JfflL''?;uy(?5BfB0 

[HI] 



[114 ] :^%m(r>mmmff^3m^(r>mmm 



S) 

4 l -rJ'-bV 

4 2 •t-^' 
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